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Ev, r 3inc3 ohe antiroduction of Vooabtonal Education in 
onr Sob-ooL Sygu^ni by Srvrral S^auea and Union Tarriuori^s in 
our Goun-ry, uh^ pauciliy of appropriate ins'trucoional 
mao-rial^ has b:-3n f?l‘b as ona of the major cons jrainfc's in 
inipleiaFn>.w',>,ion of iihs programme and a source, of great 
hardship to pupils offering Vocabional Siiudi-s o.u oht highor 
Sic ondary S bage* 

The U^^partra, nb of Vocaoionalization of Educ^-bion (DVE) 

of the Wauional Gou oil of Educational Research and Training 

(RCERT)^ D slhi has started a mod-st progrojame of 

deVoloping instructional mauerialB of divorao types to fill 

Up this void in all major areas of Vocacional Educauion, 

Th^. oaak is too gigantic to be con^jlet .d by any single agency 

but oh modal materials being developed by us mighi provide 

guidancw and inipc bus ‘Oo the authors and ag..>noiTjS d>siring to 

oonGnbuoi in this area. These are based on the national guide- 

linijs d...v>. loped by a working group of experts constituted 

byth., HJERT. Tho present Manual is on BASIC Ma.TERli.LS aM5 

HEkTED WORKSHOP for Lineman Vocation Class-Xll. It oonoains 

practical ac^rcis.s to be p rformed by t he studenus with 

oinple st..ps go follow, pn-cautions to be bak„n and data 

■CO bo observed and recorded in observation sheet. Each 

exporaiiont is conpl^oi wich spocifio objectives, th=ioratical 

inforai’.eijn, bohavlouml out came and que-sciens for .valuation, 

eiic. It is hope that th? s-eudents will find them imiaonoely 
useful, 

Th: pages chat follow conuain a draft of the manual which 
will bo finalised after obtaining tho fe: 5 dback from the sbudenos, 
•Doachers and others concerned. The mtoriola will then be 
publish.^! in printed form* 




Tliw utj-ra arr rqu sojd lio cxiplooj Ght qUytjui ynnairc 
apprnd d and return ih- nan. to no* Gco‘i£QT:is and suggcstiona 
for idpiTov.xi'iii of ih- r.wb^rial aro coidicdly invij^d. 

Thj r.Uua'’ial hat] jn dcvt^lopod by a group of .jqo. ruo 
ay authors in aWoilcuhcp haJud, at bh^ Advanced V-;Cw.;i'nal 
Training iyst^n, Industrial Training Iiiati&Uuy, Faridabad 
froQ 24 F=,bruary to 2 March 1984* Thslc tiaa.-fi ar^ nyntioned 
elaowhoro and thalc contributions aro adnirably acknowladgad* 
This Eiab^rial was oditod and finolis-.d by another group of 
©xp-orbc at our D^ptc. frori 9 to 12 March 1984* Our thanks 
aro also dUo to the ixpc-rts for taking pain to varyfy tho 
authonticity of centjnts of tho Manual* i-hri Sachchidananda 
Ray, L.cturcr in Tochnology dGSGr7:6 special thanks for 
sditing and bringing the natorial in the pras^^nt fom* The 
assisoancfj r-tfidorod by thes .Staff Koribors of ITI, Farddabod and 
DVS, NC3RT for -bringing out this nanual is also thankfully 
acknowlodged* 
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Th^ Yooo.'iil naliaauicti of high r a.-.o nclary orlucaui n an 
oh. I0f2 pajo^rti of ech^oling has iLifcroduc.d by 

Slia'c-j. 0 . 1 x 1 Uiiioa TorriborioC an thu Country, Th.. topl^non— 
ta-Gion of this progroxiau rjc„iv„d furth-r v^noourag .n^tiv by 
the Oonf^.r, nc^ of Educatiion Mitiasfc_,ra in 1981. Wiuh Gho 


larivjiriiii^a lai;. down in iihc SixJih plan a foW uor.„ 


nro seriously planning 'oo Switch Over to l04-&f3 pauuem of 


odueation and to inplgn^nt Vocati^naliaaGion at th.. plug 


two ctagG* 

The iciplciai:ntati.,n of the progranne for th^ .StauLO and 
Union Torritorioa has rovoaled that there do a groat dearth 
of approprdn.tG instructi..nal uatorials. Since th., vocaii.nal 
Gouis s laid a great ouphaais on practical training it has 
b.^cone noocssary to proparj lnctructional-.cun-.?raooicQl WanueOs 
boat suiGod for thes: courses. Tho abaoncs of apiaropriato 
instructional natcrial has boon ono of tho najor constrainte 
In tho inpljn ntati-n of tho progroone and a source of groat 

hardship to students offering 7ocabi..nal ^^tudi^s at the plus 
two stage* 


To dov.-lop nodols of instruct! nal natGrieds, thcD.part- 
■nent Constitutod a Working Group to fortiulat^ guddJ.in^B 
for tho dovelopciont of instiuctional natorials and to proparo 
brief exonpl.^s units. National guidolines wjr^ devaeped 

by this Working Group for prsparabion of inetrucuimol 
Datorial, 


The nonuQl on BASIC MaTSRIkLS .aUD BEUiED WOUKSHQP 
for tinjxin rooaSi™ Oloaa^U has t ..n d .V3lop..cl l>as..d on tho 
guidolta^a Kooonendoi by tforfctag Group, This ja 


attvisag.-d to ht^p both teachers and students. 


Each aaqpsrinent 




^ ooi-.:pl^ 


wiih sp.-,cific obj coiv,, inoraiucojr/ iar-n.'^jicn 


atic'. tb^ory, oquipn^-.n'i; anJ na-t^riale,, pr^c,..lur^ 

r.co’jx'i of jbs. rvaui_.n, pr„cua.ixon aticl qu ot,i.,Laj for ^-valuu-bua. 
In orv-l^i* jo acquaintj iih^ ■S'trUdi.'.niiEi c-boui; "‘ach ooip ,riu^n'ii;i 
■iJ^ach r ohoulO, provif.^ th a wiijh roqtiir.d thooraoic-l knowlocT;;;^ 
or mi^nao.ui^n rolaa.d go Gh,^ _xp:rin nb* Ihi;: wxLl h.lp bhj 
{jc-ud a,jo f r pr.p.r und.,rooandxng of bh^ o 3 :p_ra.o^n.< and onabli^ 
thjn to p.rforr .1 tbo cnqj ran^nt propc.rly and effvcnivt;ly. 


In order iio^.fc iihii soapnlatod. cbj^ictiv"tho aspcjri^ 
monos includo the >Soudy and oporaGion of tools a piT inotriuacnts 
which a linvjiaan would bo raquirsd to use in his profopfliaaol 
car.--=r, op_raaion of machines, visit and study of Sub-ilation, 
Pow.73>^tation and Factoiy. It is believed that th:- time 
spent in the laboratory and the fic-ld study will h*.lp the 
students to aoquir: sufflciont confidonoe to heindlo his Job 
with dclig_nco* 


The Gvalua-Gion of the oxp rimon’Gs porforti.d by the 
students shall be bas d on the specific obJ:ctiv a. The 
Coach r shall ovaluaG? all the-, asp cts which ai-.. relevant 
to achi^vo th^- specific objectives. This will contribuGfc 
towards the "expected behavioural out ceme-''. Svaluation 
is an important asp..ct of performing the expjrinuros. 

Each axp.riraont should be assess^ through svaluacion 
bas^ on knowledge, acquired skUls and oompeDencioS, 
actitudo and aptitude towards work, experiment perforuonoe,.^ 
applicaui a, maintenanci of sxparimont record. Tabular 
rspresoacaeion of suggested evaluation schen-i is gives 




bolcw: 


SI, 

Lli. 

O.-upen^nvia 

Karks ICrko 
alio Obed obiiain d 

1, 

Knowl^dgk. 

20 

2, 

Acqair d i^klLlj and 
f^enp. j.nci;e 

35 

5, 

ii.j iGud. OuHd *ip t i budo 

Guwards Wor]' 

15 

4. 

Exj rin.nb p rfomanc. 

10 

5, 

Application 

10 

6* 

kainG„nancj of 

Sxiicr5n..nt R.,cord 

10 


Jb^alJaarks 

100 


Ao uh'i of each r'xpcricint^ scejo quc-stioDs for 
evaluauion ar..- giv^n# The students shall answer th^ae 
questions cftjr bh^ coE^ljtion of .^ach osperiaent and 
toach.^r shall exanine then. If required, necessary 
corr:,ctions and suitable, sugg.-stioas should b.. incorporated 
by th., t^och r. However, tha answer to thsSy qu- onions 
should not be consldar^ for th 
grado or narks. 


10 purpos. of awetding final 
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and cables, 
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8. practice of mounting different typos 40 
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9« Binding of conductors, 44 
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by visual observation and visual fault 
finding, 
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showing layout of overhead lines 
(transmlssjlon lines), 

12, Drawing of poles showing their fittings, 65 

I 

13, Drawing of towers. 60 

14, Study of panel-board, bus-bars, 66 
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•» . T ^ I 


and students, 




EXP ERIMKLTT/PRACgl GAL NO . 1 
TIOILB OF EXPERTEMT/PRAGTI cal 

Simple practice o! soldering* 

SPECIFIC OBJECTIVE* 

lo acquire sld.ll in soldpring. 
laiHQDUCIGRY IxiFORInAlIOK #D RELATED IHEORY 


I1.F0R14AII0 H 

Tile lineman is reqidlred to do soldering in his day today 
work G.g. joining of cables, filling of tiiimblps or lags '^tc. 
THEQRYi!" Soldering As a quick method of making joints in light 
articles made from steal/copper brass and for joining electrical 
cables and wires. A soldered joint cannot be pat to strength 
as it is s weak joint. Soldering is a joining of two metal^ 
by using a third metal as filler metal having the melting point 
much lower than those of the metals to be joined. In this 
method, the solder is brought to the-molten stag*e and is supp¬ 
lied to the joint whereas the parent metals remain at tempera¬ 
ture b<"lov th'lr mr-iting points,-' For succe'ssful soldering 


the main r-qiiirc-mpnt is th>- cl-anliness of thf- surfaces to bc- 
' \ 

joln-d and for this purpos- , a flux i's a must, A flux is a 
chemical compound used for clcj^ning the surfaces and pr'V'nting 
oxidation. Various types of fluxes are available to be 
us"-d for diff pri'nt m?tals to b^ sold-red. Some of those are;- 

1, Ajimoniqm chloride (HH4 

2, Killed spirit (Freshly ■prepejed^ ^Cnni^ from Zn)zinc. by 
the chc-mi.cal reaction of Hcl for G.I* soldering* 

3* Resin, for alumirilum and copper commercially‘known as 
fluxitc, 

HIB. For soldering of elc-ctrical connections, special flux 
cored so^iader tubes are available in the market.’ 

EQTJIPMEHT MD MATERIALS 
EOaiPFjERT 

’ , B 

1* Electric solder!^ irons of different power capacity 

c^e jmndlng upon \he thickness of the mc.-tals ,to bP soliipr*^. 


1 




2 «- 

(nor*.; tin. tliiclaicss high.r the pcw'T) (R^fer 
ii. Scldcrin^ iron bit. Blov Lamp 

111. Fir.-h< rrth, Soldering Pot. 

iv, HrJid cprra'oed blow'.r, 

hatcricJ.;- Solders (sticks or tabes) Flux^ materiel to be 
sold''-*d( wires, cables ■'tc.) 

PR OGFDURL 

EL:e:Gj]RI 0 SOLDBRIl'i G 

(i Glrcri the siirraG» s to be- joined thoroaghly with emory 
cloth or file. 


ii • Heat the edges to be- joined with the soldering iron, 
apply flux and then tin thf^ p-dg^sxith soldT. 

lii . Apply flux to the edges again and oyer^^p them. 

iv. Apply solder at the joining £irea using • th.- sold ring 
iron. 

V, Allow the j^int to cool down without disturbance, 

vi, . Chrektho joint by pulling them apart. 

vii. If the joint is not proper, clean the edges again and 
repeat the above st--ps from (i) to (v) srquentia^y. 

If the electric soldering iron is not available, then 
the ordinary soldering iron can be used which can be 
heated in bhe fire-hc-arth. Each time the soldoring bit. 
is removed from the, heat, it should be clr-aned by rubbing 
it against a h.'crd durf-cn and then flux should be- 
appli'7d. The, above, procedure is applicable to this 
llifethod as well, 

POT- SOLDERING 

1.,# Clean the cable ends to be joined, using -emary^clotJd^ 
or file. 

2, Insert the. Gl,c-ancd -nds into the coupling sl'" V'. 

3, Tighten the screws, 

4, Heat the slc,cvo with blow-lamp. 

1 * 

• Apply flux pr..perly with brushi. 


5 
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6* Pour -tlio ncltun aolor^r into -the, sl>=evB, 

7w Allcwtoi- joint io cod down, without Clsturhcince, 

- FRSCAU'IIOKS 

1 * Ohs^j-ve, Gxtr juc cl^-cnliJicss Curing solCurlng operations, 

ensure proper application of flux to all wires, 

3* Ti juperaiiUT'. of soldu? s ho u l d bo. juainbcin<=’C b twi'^nSOO - 
o 

-^5 C, If the. hlghor limit is-oxccdid, thr;jj c^^nductor 
--will-fee. t anni^clnd resulting inJLowor t.nsile str.ne.th, eJad 
_ .the flux will got charred* However, the tEtciporaturo 
^.hl30«ld..bG naintainGd-noar th&-upper limit to allow for 
hBntdr>ss_jluring,..tiie tr.aj;isfer~of''soldear'froni t ho-pot-to.. 

- ' Use _4i thermomot<3r'-iPDr-4hc-T>ui:po sc» 

^-1 .^JUKuco-nductor^ accessories aad'^ddGr...ehcaald all be kept 
.^,cS-1l.Jroarly tJxc sane teTnpisr a»4 air^.(i3Qft-fl ), rinri ng ‘soldeciJig,.^ 
^-afiy::arass.-that might be formed om-tlLe-surface of th^ 
scldu^^hauld .b^'r.--movT=d. — 

• jy..' ■ j2]J;-<eonductor, shi^uld bo pre»»tt/yjfiftd a ghtnning mirror"* 
JJLJfcfc.£ini6Ji»-.- - 

- , Use a-aaall .asUeiing i.u:n iai^ySaoli.Joints. 

.pTIERTinWS [ff lH 

jijfliat is a solder? 

TTstot-oTo the functions f flujc? 

.. (.-.yJliiiilhat-sr.c tJic various typ.es of fliuc&S-xiomciGrcislly 
1 . .available? 


• '"TlbT^^xJjsaning of ■ the. .surfaces't&.-he- 4 uin© - - 

you .mean by a dry soldering?-— 

I of, the- ends of the vSxeff-toHbe • joined is 

^. ^e ^^i r od before these are soldered?-. 

' * * ’ ' 
I'^gMsty'tlih.Xidgns to be joined..are-'-tented^lteifore th^ 

I ^ j pplication.-of solder? 

recautions-are to -be -to-:get. a good solderei 



-^jflchnolbgy by RaghuwaasbJL^,..,.^ 
pt*i by 







CONNE flNGLEED-^ 

SOLDERING IRON 


PLUG-IN TYPE TIP? 

• barrel 

SCREW TYPE TIP 








/ 


lii :/piuc'tl. aL p 
TI iCLB QP S)CPEj.l] 

l■^rTnl I HIM .111^ 


uii.peL' pj'aoijlG' cl br.ruling, 

2 • pi-EGIVIG OPJEG^j; iv:53 

\i) 'xc -jquii-- sln'.ll in h. arth brazing. 

^i) ^ jq^uirr sld.ll in gas brazing, 

^ /JmD RI3L ,.TEb TTTKv.hv s 

( a) I ii:!l r i.. a t i o n 

,iu iilU'. s .jIic lin^naJi is require! to iialce strong 
joints Cnarder. Gban the soldering). For this prupose, 
h'-. is r' qaiT' d to kjnow the brazing process. 

(b) Related Theory, 

Br :uiing is sinilnr tc soldering except tha.t the 
s..ld^r ns-d in this case has highr-r ra.-lting point and 
r quires di.f f ■Br.,-nt I lux (Bora^. In this method the 
surfa,ccs .host, arc tc bo joined are h- atrd to a temp'rature 
high-r than th • n.p, of th-'- sp-lt,?-r (Brass is the brazing 
net-rid). The spdtcr r-ntcj?s into the joining gap due 
tc capilary action. The joint is allowed tc cool ahrl 
3oiidi.fy." Spdtcr is aVaileblG in the form of rods, 
granules and strips. For rods r-nd strips flux is applied 
separately whereas granules and flux ar^ uixr-d and than 
appli cd, 

EfiUIPMa'T iim MdERI/lS 
SQUiPMbFI' 

Ca) Hearth Brazin-:. 

' (1) Brazing H>-':rtii. 

(2) C clips, 

* ' 

I'(3) Set of fir'-' tongs, 

1 / 

Blew nine brnzing. (nnp) 

1^1) Oxygen gas cyllndx-r, 
p) AC' tylr-nc gas cylinder 
|3) Pressure gauges, 

\ 
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(4) Hosi- pip’'. 

(ib) Blww pip. . 

(6) G?.s Lif;h.ti.r, 

(7) s. 

(8) Suc r y p -pr, file , 

B, jvic.'ti riels 

(1) Colc^ iii criia. of li.'oi’bh. brazing. 

(2) Flux CBorcas) 

(3) Spelter. 


Piy)CBDUUB A (Hr arth Brp^zing) 

i) CleoJi the- surfaces to bn jaiurd using m.ury pap.-r, 
fil- or wire brush. 

ii) Lap th' surfaces. 

iii) Apply the flux. 

iv) Cut the spelbcr shoc-t to thr- size ahd insert it 
iu-br.twc-ii th.'; lapped surfaces. 

v) Clnnp ajho joirdug area* 

vi) Keep the clanped surfaces in the hearth. 

vii) Heat the surfaces to a tcop, about 900°C at which 
the sprltor will melt. 


B. 


viii) Switch off the air to the hearth and allow the 
jointing surf nccs to remain in the h« :rth for 
5 to 10 minutes to attain proper adhesion. 

ix) Remove- the surfaces from the hearth and allow then 
to cool in open. 

x) Rernovo^ the clamps when the joint is at rGv.n 
temp -r atur o, 



i) Cl'-an the- surfacc-s thoroughly with emery paper 


and file. 


ii) Lap -uhe surfaces to be joined and hold thcJi. ' 

/ 

ill) Heat the surfaces thoroughly and unifornly upto a 
temp.^of 900 C (red hot) using th-- blow pipe. 




- 6 - 

(4) Hoso pip'. 

C5) Blww pip , 

(6) Gr.s Licliior, 

(7) s. 

(8) Euf-ry p:p^T, file, 

B. Mpi rirlR 

(1) Coke in ease of hi'ciTili brazing. 

(2) Flux (Boreas) 

(3) Spelter. 

5. PHOCEDUUE A (Hearth. Brp^zing) 

1) Glc-.aa tho surfaces to bo joined using r-nrry pap--r, 
fil- or wire brush. 

ii) Lap th ' surfaces. 

iil) Apply the flux. 

iv) Cut the spGltor shoc-t to thp size ahd ii® ert it 
in-betwe-'n the lapped surfact*s* 

v) Clnnp dbhG joining area# 

vi) Keep thci cleiDpod surfacos in the hc-orth, 

vii) Heat the- surfaces to a tenp, about 9CX)°C at which 
the spelter will melt. 

Switch off the air to the hearth and allow the 
jointing surf,^ces to reoain in the herrth f or 
5 to 10 minutes to attain propr-r adhesion, 

ix) Remove the surface.s from the heerth and allow them 
to cool in open. 

x) Remove the clamps when the joint is at ro^n 
temp -r atur c-. 

B. Blow Pipe Bra 2 anp; . 

i) Cl..-an the surfaces therroughly with emery paper 
and file. 

* 

il) Lap th:" surf aces to be joinr-,d and hold them. ' 

/ 

ill) Hcht thfj su3?|acGs thoroughly and uniformly upto a 

C-';^6d.hot'5 using th? blow pip©• ^ 




v) 
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.^PPly -ch. sp.lcor v, 

0 111 . _.. surfj-.Ci^s by first 

cii-pping io in uln flux, Kt-:cp on applying sp.-lter 

flux till -cue i^p oaiaiy;- or the, ar^ov,. 

's flll^.a. Use alight GXOCSS oxyijcn flmr. 

Vl) .Ulew the, surf.-ocs to cool ao^h to rocn tonjaratee 
xjitlTout JisturbaacG, 

PRBCilITTlQK.q 

(1) Obs.rvt “It^ahllnrss during 

( ; 3nsurc pr.prr application of flux to the erf- 

J-J.UX liu unc- airfacas to br 

joined, 

(3) Heat the surfaces to be icined tr o 4 -~r, 

joined tc a t^nperatur above 

the mriting t npprature of sp.'lt.'r, 

(4) K.,tp thu surface-s soaked at brazing tc-np-raturt for 
6 to 10 ninutrs, 

(5) Do ■bot disturb th<- an«-p « i. -i 

&WD tno surf,.c.-s to be joined till thr 

spelter solidfies cojdpl-'t--ly, 

(6) Avoid excessive flux. 

C7) Hcliovc slag conplctcly fron brazed area. 

(8) soak brazol part In hot vator ana' oloah It «ith »lre 

brush* 

7* £i[JES!gIQ|J jX)E BVJ.TT^rpTnjir 

(1) What is the Olfformor. botween brazing ana solaarlngj 

(2) Why the surfaces arc not to be Olsturbod aurlng the 

Cation of spfilter? 

(3) Why thr surfuQSs to bo Jolnoa arc heated to a icnperotur 
high r than that of th' a.p. of sp ■■lt‘=rT 

(4) Why soaking is required? 

(6) Where brazing is preferred to soldering? 

(6) Narrate the causes of defects ih brazed joint.' 

Ref t Ti'nGtiH 




1# ^°^^shop [Dechj^loay ^y ,aaghuwaas^ 
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3, 


4. 


EXP5.aix:7i.[P/PR..Gl^i C.J. i4( 

TITLE OF_jSCPL:xJMZ!bJ[r/PR ^ x.C!riCiiL 
Sinpl‘, pr -LC-tici cf wrldinii (iias) 

SPECIFIC OBJECTIVE 

Tu acqulxc skill in Oxy-acctylr.nc ^jas wf-lding, 
IIm'ThODU CTORY HiJj'OxJyixxTIOiT IMD RIjIL/. , TEL THEQi'iV . 

Oxy-acc'byl.-ni gas wcldinc is tho laost ccoLJon nv'thocl 
■ pi^cl bh linman. is supposed to know it* 

Related Th<~orv 

Fusion welding is a Joining o£ two sinilcr nctals by 

heating t h.- ocig.-s to be Joinr-d to a fusion tf^nprjature 

(c^.^als brought to notltc-n stage) o.nd using a third 

fillornoiial of th some- ccapositlon as that of th - 

xi’tals b ing join-d. In brazing the aetais to bo 

joined are not brought to raolten stage but ar-- h.-at^d 
o c ^ 

b tv/ecn 600 c to 900 c* 1 brasod Joint is w^aktr than 
woldod Joint, In gas welding tho heat sourc is th- 
conbustion of acttyl no gas with oxygfn. The character 
of thf flame. (Reducing,Neutral or Oxidlsijag) depends upon 
the proportional amount cf acetylene participating In 
combustion with oxyge-n. 


C H +0 
2.2 2 

2C0 + 0 


CO + H 0 + hoat 
2 


- > CO + heat 

2 2 

l.gJlPMMT MB M/gEHlALfl 

A* Equipment 

Oxy-acetylKne gas.welding set (Refer fig.3*1) 
Goggles 

Set of nozzles along with the blow-pipe. 

Spark lighter 


1 

2 

3 

4 
6 
6 
7 

5 


Chipping hcpa.i-r 

A " . 

Sot of tongs. 

Hand .glov-Q^s 

' ' ' 
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^ Matrxinl 

1. Ma-tt-rial to wrld~d 

2. Filler rods 
3 • Flujc 
PuOGFDUxiB 

1* Clc-£Ui cilc Ld£,'-s cf surf aC' s to b'* a Wvld.'^d, 

2, LfiiJ til;: surfaces. 

I 

3, iTTrcJitse: the oxy!:ien aiiL acretylcji cyliJid(=Ts in th- 

apri(iht position. 

4, Check the gas cylinder valves for any foreign 

pertioxe end fix the n^speaiiivf' rrgnlatlr on 

each c.Undar and fix the £ipprd^,iato hos-' plp?a 

to t ha regulators. \ 

: I 

5* Open the valv's on each cylijidcr and ad;|ust the 
line pressures of acetyl on'" gas and oxygen gas 

2 

according to thr size of the nozzilc Co.4kg,/ca 

for oxygen and 0,2 kg./cn for acetylene) clran the 

nozzle for any sticking foreign particle- by blowing 

through oxyg n gas for sooTbiQc, 

7. Oprn the acrtylcne gas first and start the flame 

with spark light r and th-'n adjust th*^ oxyg'n gas 

amount to g t th.- r-qulr---d character of th' flanr-. 

8* Heat the surface:s to be Joined by playing the flacio, 

k.-.-ping an angl. of 60® to 70® of th.- nozal- vdth 

the surfac-. when the Surfaces are brought to the 

fusion t'-mp'^ratur , ins*rt the flux dippr.d filler 

* 

rod at t ha h atad r^^ea and kc ■ ping it at an angle 
of 40®" 50^ surfaces. In woldi’ng if the • 

rod'ls ahead of the flame, then It Is called foriArn^d 

welding and if flanc is ahead of rod it is colle-d 

b.^ckward weldihg', , Upto 6Qm thick plates forward 

wf'ldlng is recommonded, and abevo 6 ipn thiclt pl&tes 



•" XI »• 


Xackv/TircL wGldiii(^ is rc-cojuu-'iidrcl, ijpply flux r^^palJcci 
by 1:0 xo.cilitato th'' ws'lding. lo stop the ficinoj 
first clos^ rjsetylrnc gas and th^-ja ozygrn gas. 

Clos. the regulators on the cylinders. 

9. CJaip off oh'-. slc£ with 'chc capping hsmner and X'dr-" 
brush, 

10. eh., ck thr xecld for soundness by observing th' bc-ad, 

6, PEBGAUTIOITS . 

1, Carry the cylinders inlrolly. 

2g Keep the cylind&rs upright, 

3* Connect the blacVs^^^^-en hose pipe to oxygon gas 

cylinder and red hose pipe to ac.-tylon^- gas cylindT 
(identifications thin cylinder is oxygon cylinder 
and bulky cylind<r is ac'tyl n- gas cylinder) 

4* Clean the cylinder valves bvfore fitting th 
regulators, 

5* Adjust the pressure of the gasc-s according to the 
thickness of the notals to b- weid«'d, 

6# Select the proper size of the nozzlo as per 
the thickness of the notals to b-''weldf d. 

7, To start the flcoe, open acrtylenc gas control valvG 
first, ■' . 

8* To stop the flanc, close the acotylc-nc gas control 
valve first and then the oxyg‘='n gas control v-alve, 

9* Chip off the slag conpltcly from tho welded surfaces, 
40* Keep the acetylene cylinder away fron fire, 

'• ' QCTBffllCflir FOR BViMTTATIQN 

1* In which case forward welding is r-'conmendr-d? 

2* In wbich case backward welding is reconnfnd-d? 

3* What are t he angjs s of blow' pipe and the rod in 
forward apS .wfll hsibadfeward'Wldlng? 
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4. Is cjciy flux r'..coanrjadGd for welding Mid ste'l? 
5» v/hat is tJic ■ILffcrrnce in welding, brazing end 
sold-ring? 

6* How vdil you identify oxygiin and acctylpno gas 
cylind=rs^ 


7f How will, you identify oxygen.and .ao'-tylan.-- gas ’ 
cylinder r-gulciors?. 

, -“Wliat' aro- tiic correct juetbods of -atarting and clnsing* 




tHc flawed-- ... 




^ ^ J**’* 






::a*'nfcirlssJaop .Icdiaology 

iyW* by>^W■ 

workshop — ... 

^ •• •• • ji> -r- 1-^ ~ ^ . . 
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Ej(PEi.JMJiT1VPi..xCT1C;I. H0«4 

TI!ELE OF EXPEtilMBICT/PaiCTICiI. 

Mr'rld.iii, of pole -nl toy r pcsitioAs usdAii chrin 
surv yiAi^. 

SPECIKCG OBJECTIVE 

To skill of aarklA^ positions of iul.'s r.nl 

tuv;crs yith tii li Ip of chrJ.n-sai:v'*-ying. 
rdlUODUGIOUZ 1HF0.J>L.!EI0H illD BM^D IHBOZcY 
CD InforuaticA 

Surveyinif is tko nrt of dot;minings the relative 
positions of points on th - surfaC'. of Itio by 

direct or indirect ti*,'asurnt of distance direction and 
ol^-vation. In chain sarveyinc only linear ncasurevents 
are- Dade inth*' field* (Phe survey of the lines 
nust be carried out very accurat*‘ly. A dstakc in ths 
field or subsequent office work may pass undetected to 
an advanc d stag ' of construction thus causing unn-'o sscdcy 
r-xp-*nditur ■ and inconv-ni nc*. It is th-reforc essential 
that <-vory G<?r should b-' tak.-n in s'ttln^j, out levelling 
and plotting profile of th rout.-. 

Survey of the O.H* lino cah be divided into two 

t 

heads, 

A* Prelioincry walk ovc^ survey, 

B, Detailed survey, 
flVli!LIMllii;^LY WiliK OVER SdllYBY 

This s-urvey is done by walking ovcj’ the- proposed 
route. If the line is very acarto the read, this can 
bo dene by vehicle also, IhG purpose of the survey is 
to detect special locations of the route such as turnij:^ 
points, crossing'of-rcilway lines, rivers, canals -tc, 

A rough nap of the roAte is thus sot pTepitfed by this 


survey. 







IMs is Cv^iiciuc-bcd ^rf.th. oho h« Ip of ■the tJicod^-lito, 
duopy Icv-.l, 1^'VGllirii; steff chd cheiJQ-.' Thfr soXGatioji . 
cf prrticulrj: cc tliod 11/111 dopoiid. apoa type of Icaxly- ■ - 
avcilobiJi-by of instruu'^ats rhd lontsth of lia--. 

While s'loctinj the roUtc for the liacs. the- follcwiad 
poiats shw-uld Toe „ivca clae coai^d'Jatiba, 

1, Qlhc .■xiatiiajj liac shctil.-'; bo. .norr.c.f^t.-ii 4 -. 

_5* .-lioutc..should, be s.s short as possible- oad should be 
free fron obstacles lLk« fctl.-phoa^ 3JLafts, railway lin-=s, 
hills, vall.'ys to. 

3. Liao should be stroiaht as for as posslbl-'=, 

4. LihG should bo accr tho naia road to racilltata t'h#*^ 
traasportatioa of th-* niat-h. cl cad iasp^^ctioa. 
milPMENg . ITD, H;d;Bia.i.s 

1. Chaia 20 neter 

2, Staff 

3» Uoatiiatj rods with flags 
4* iv;;-agh sketch of the route. 

6* Woodc-a pegs 
6* Hanner, 

7* Tape- 10 to 20 or ter loag 

pnocEmiiE 

1» Based oa the prc3JLnlaary survey, put tho flags at 
sp'-cific locations oa th- route, particularly wh^r' 
the Ha.'- chnhg'S ia dlroctioa. 

2, Mark the approxinatc position of th = lat-ra'=dlat<> 
pol'-s. 

3, One a ah will stand ao cr tho first flag and bold 
oao oad of thf- chain and ohr- s- coad ooa will jsiove 
with fre-' end of the, c^elri towsu^ds th** S'-cond.fl^ 
ahd will stop at a plaC;' wh r on* spaa is coraplr-tpd. 
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Tha firs-.t man will see that all the three flags are in th one 
How 'ih. S'jconl man will fix his flag on the ground, In pluco of 
tbia ti:^* flr'.t polo ’:111 h,. .r.ot;d, 


IlCjOv.'* !' Vv son- '•'rnc‘.dnrj pLg s aro fi»Jd for th^) positions 


IJ ■’ V ot'l r ni'l.,S, 


M<iifn*ui 9*w* «nl 

'1, Tin nt of th- flogs should ho proporly chockod, 

I 

2, Thu chain should not bo lot loose while canying out tho survey, 

3, Flags should bo properly fixod so that they ore not disturbed. 


7, QUESTIONS IQRmilllllQNt 

i 

1, What is tho nocuasity of tho survey? 

2 , What oro tho vorioua methods used for survey of tho lino 
routes? 

i 

3, Why olignniuDt of polos is nooessary? 

4, how would you record tho roult of hhe survey? 


•IgfoWllnol 


Surveying Vol^I 
Bu 

Dr, B,o, Punadfl, 
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ESCPmUMuI^T/PRACTICAL m .5 


TITL'5 Ojf' 


MWPW 


liCin/PRACTTCA- 



ch PS prim^'ry 
fuse * 


A fuse Is •" simple protective device which consists 
ol 0 min piece of cietPl wifie which opens the circuit 
in which it is inserted, hy melting when current thr'Ugh 
it exceeds c^jrtfiln value • , 

This it prevents over-he-ting of electrical appliances. 
Its p i-formaiico is simple. Materials widch can he 
used as fuse wire sro tin, load, silver, tinned, copper, 
lead-tin alloy aluminium etc. A fuso has Inverse line* 
Characteristic i.^-, time oi fusing decreases as 
current increase. 

BQUIPMaNT ^^ID M\-PltRT".T^< ; 

1. Different types of fuses (Rowlrahlo typo and 
cffirtridgo type) 

ii» Screw driver 
lii. Line-tester 
iv. Test-hoard 
V. Cutting plier 
@)CEDI]RE rRTTmv) 

A* 1. T'ko rowireble type fuses such as kit-kat, 

Romovo tho fusa* wlra from fuse carrier with soraw 
• study it • 

driver.^(opon type and somi-enclosetype) 

2. F-'ctors on Widch current carrying capacity of a fuse 

wire depends arc: • ' 
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(i) Typ ; of tna'v.fci‘’-.aL used* 

(ii) Tte cross-stctional area * ciJCL.lar of 
i-i, ctan^ular - 

(iii) l*i.agth oi I’nst' wire used. 

(iv) -'.urrcundinfjs. 

3. Draw tht fi 3 urcs of opi-n typo and send ;jnclosed 
typ • r.. rirabl-f usos O'-of-r fig.5»l) 

4 . ^ on struct lo r. of ?■ ^wirablc t?/D-v fue^ s,. 

It consists of two part 5 (l) Fuse base* in 
.*BtESrOS tube is f itt.-d in th. fuse caXrif't. The fuse 
wire is passed throu.'jh this tube aid is coniJs-cted to 
contacts, -fter fitting-tiir fuse wire, fuse carrier la 
fitt-fd into fuse beae. The circuit wires are connected 
.to tht fuse base contacts. Duo to sinplicity and 
chtiapncss, the rcwirablo typo fusos and cxt<:nsivt.ly 
uswd as protactive devices on low and medium voltage 
circuits. 

5. Disadvantages, of B owie able type .fU.s».-S. 

(i) Oxidntion of fuse, wire and consequent thinning 
cf wiXv ©-ction with laps of time* 

(il) Local h ating caused by loose conn ctions# 

(iti) Dut to small time lag, th- so fuses can blow 

■with l^-igc transit curreaits which arc oncounturod 
during starting of motors «.tc* 

(iv) More often than not, any available piece of wiro 
is inserted as a fuse wire inserted of proper fuse 
wire. 

(v) Those fuses have low reputurlng cnpacity. 

!■ Tako car_t3?ldge typo .fu^.Qg . 

.• .•_{ These fuses are also called high rttpturdng-eapacifty-- 

‘ f- ^ 

(HB C) fuses» 

2- Dr^w thu-'ffcguW':i&f:;a'b^‘tJt^'id^ type fusiSQ-. _ 

0^ ig>S'«2^< 
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n !ipnstructicn 

^liL bi-Oy of c'\rtTic'.n>^ typ^ fus s is ni'^cio of c^xiioic 
is pio'S’ldo^ with n^-tnllic C'lps (br'’ss). Th^ fuS'. 

J-ca rt in b^ thw two qik? c".ps* Th. cyliriflTifial 

body of th. fi s„ i'i f aiud ><tth a f illin5 1 cwdcr. 

4, ;jLrk j.nfL.: .'i-n th. fus Is cnrryin^ normal ratod 

currt.nt, ih< t.’np..r''tu.r(L, '’f th fus ^iLrri.'nt d'-(.s not r-.ich 
malting puint. -b-n a fault occurs, the fuse doniL-tit mv.lts 
bs-forc th>. fault current xeachus its first peak, as the 
heat is preduced, the mvltcd fuse Glv;mvnt will vapourlsv 
The filling powder is of such a quality that th.' chemical 

•V 

r^. .action bitw-^-n silv».r vapeur and filling f.‘.rms 

a high Tosistance substance, which Vvty much hips in 
quenching the arc. In general cjia* tz sand is used as a 
filler b- cause it can abs.rb heat at higher rate* 




(i) alir^lo and easy Installation 
(li) gh-br^ aking capacity- 
0-il) No m.aintGnanco» 

(iv) Extrumo reliability • 

(v) Non-dutwrioration for long p^^rlod, 

(vi) Closer control on sustained ever-loads. 

High Voltagu fuses . ,H.V. expulsion typo fuses arc used 


ext on si voly f or protection of foydors ond tiansformors 
because of th. Ir low cost. These fuses are operated Gang 
Operating &„dtch (G-O.S) from the gromd. -hen a fuse blows 
off, it drops down and can be easily seen. 

Selection of fuses ; Th« following points should, be considered 
while selecting fuses:.* 

1. It should not operate under c^’rAtions of momentry over 


load and during st^rtihg 
2. It must operate wheh sustained over load ox short circuit 



6i 

1 . 


2t 


3 . 


4 . 

7 . 


^,.1'ot th.- fis,' "cc r/’ih^ tnth, cu**- ,nt ^■tin^ 
hlio r.i-hcin: th, fiiSs, first s^dtch off tho lin-, 
Uy. rtJrvot ir,t ri*'.! ,:*f fus-: viirc ^hilr 

r^-phcin^ ih bL’^- ff fus,. 

Fus. ;cit-:;^t ..r e itri?Jo shDuli? bu fli« in its prsiti-c 

,i..aioi!.FQB.i,a .nog 


(i) 'h-.t is th functlin :-r i fus> in cluetrlo circuit? 
(it) ■'■'by is current iitin,' ic^iortant in scluctlon of a fuse 
vdio? 


dii) "bat will lwpi\,n if wrcn,j ;«u3u or wr^ng miterial fuse 
wiru is usci^? 

(ir) Cwtilc'gi: fuSv'S aiu piiftirti' tc ruwirable fusos? "/hy? 
(v^ How oxWatiun sp' ils a fus^.- wire? 


Mai- Dlffiivnt typvs of fuses in cemonusQ oust 
be cMLctii’ an(" sho'm to the llnuBan) 

Ms.ms 

H'’nd B'. k of ulectrical «nsjlne3ring 
by S.l. ahitia, 

-Lctrlcal Power by J.B, Ouptai 


2 , 




FUSS CARRIEr-' 


- 



‘\ 

FUSE BASE 


Fig 51 


OUTER ELEMENT 


FUSE 

LINK 

COTACT 





;A<wi«F3ira4j 


BRASS END CAP \ 


FUSE ELEMENT 


SEMI-ENCLOSED REWIRABLE FUSE 


Fig.5-2 
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l^PBlMriMT/PBAGTIGAL .6 

TITLE OF EXP/PRACTICAL 

btuciy of flifft.:T^:nt types of arw’ cables* 

SPjjX;iFlC OBJECTIVE 

To acquaint the lineman with ^iff.rent types of 
'■;irus anr! c a blv. s * 

I.^ODUCTORi^ Xrt^aMTION AND HELATlD TE.CB Y 
Th. linerAan is required to use wires and cabld s in 
his day-today w.rk* Ho should, therefore, bo able 
to select roqulrod type of wire/cable for the 
specific job, 

'ire is a piece of insulated or un-insulatud 
clrctlar c^nduct^ry, uniform in diatac-tor. Cade is a 
length of one or morv: than one insulated conductor which 
arc laid up togoth»;r. Cablv;s arc knovn as single core, 
twin core, or th^eo-co:i^e acc-rdingly as th re are one, 
two or throe c>'nductora. Conducteds arogenorally made 
of coppvr and aluminium* Goppfar though very good 
Conductor is sparingly usod as it is costly. In 

•4 

contrast, aluminium having its conductivity 60^ 
as that of copper art eittunsively used bocruso Wt its 
chtapnuss and lijht weight* 

The wlros used for ordinary vtring purposes may 
b-L. single sdld conductors, but when titi wires arc 
rt quired for greater flexibility, those aresfcranded. 

The numbtr of conductors strandod together depends 
up >n the current carrying capacity of the wire* 

h:.phs of ^-TBEa 

The wires used for general- e;l tetri cal pur p os s 
can be divided Into tb.- f oil owing r 
1 * 



L.. ad alloy sheathed wires* 




4 «n i 


3 c pf:cH f 

4 o 1 ^’ !• :k ib’l vj wi’c.G 


.5, Pcly Vlai^rl .?hl ■-irT-'', (P.'u.C.) w±r-os • 

6, VIPi 'vfir. i: (’/ulcriTiiscd .Cn^in Bublxr) 
i) Lo'.i'' A'-ib-y ,/i - bid •.fj'CJs 

bPoVi tirv.r .•■'r, rccorrsn^ndvd j‘h<.i\. c hJ climatic 
c n'-’’! i.'l, - 1 ; riOo riTv. h-'.c sxij m.ji siairo, Th'^ sti* 


arc availaUL ivi t'l. fcilawing types?- 
i* uiii'lc a> J v'.d-jh.-.ith'-d 


ii. Flat t'-ir. -d 'J.o 3 ?' atu^ithGcl 
iii. Flat 1 ad alloy sh.athcd with jL cC .C .. 

C 1 . at;t h c ■- na. i i •n. ity c ■ ndu at ov) 

Tht 1- a/lc2ra:^ji.4iag' Id usually thin and provide 
onl.y a littlv' ia_oia nical protection* Fig 6.1 shows a 
Flat twin 3 . .ad ■■'lloy s;h .a.th.;d wire. 

2. Tough FiUbbv'.r ab-athv,d (T .E .d.) or Club Tyrts sheathed 

(a.' »■ T • d») 'A' li re S e 

Those cabl^'.^ arc cc.atil.C:r and arc euito heavy in 

weight,. The T'B.d Cables have propertic-s similar to 

( 

that ,.f 1. .id £'ii.ath',d cibles. Thd ordinary wire is 
provided with'? otheT insilation'*liich is not water- 
resistant,, hut the ''’,.3 .1-3,’Ires art: provi^dod with a 
t ugh ruhli : c .ETpound rind can stand lozig exposure 
to moictur;, and ca3i tao used in wt i climate. 

(Fig 6„2 a,h c:i-''' 7 s in a single coro and twin core wires) 


3* I^KATHJIR PROOE"^ .'TE E 

These arc for utdoor purposes i.e. those ar« run ' 
between buldinga . These wires co'nsist ot 3 braids 
of fiber yar provided over the copper conductors. The 
copper c nductexa arc not usually tinned. Before these 
brald.s are appia^d thsy 'are thoroughly saturated with a 
wo tor-pjE^por coiDticund. Flj* 6,3., ' ; 
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FLE.XLBLE 

Th'j virciS uSGf^ for h'-us^iholt^ appliances such as 
heritors, irons, rofri^erators ^tc. must bo durable 
anrVvery flexiblo. Tht sa usually cond.sts of two 
separately insulatea fluxiblu stronaod conductors. 

Th^s.^ wires are flirth^r classified as (a) Twin silk 
cord Cb) Twin Bubbur-insula tod cord. Cc) Twin twisted 
cotton Braided Flexible wire and (d) Twin T .S. 

f 

Floxiblo wire* 

Twin silk cord consists of two cores each 
consisting of number of fine copper conductors, stranded 
together. Bach c-nductor is covered with cotton then 
with rubber and then both the conductors are covered 
with silk 1 nsulation FLG-.6.4 a 

Twin Bub be r- insulated c-Jfd is similar to that twin 
silk cord wire and c.nsists of two stranded conductors 
each covered with ci:>bton and embodod in the s-lld mass 
of rubber insilation. The rubber used for the purpose 
is of quality. Fig.6.4 b. 

Twin twisted cotton braided fltxiblo wires are 
insulated like silk flexible cord and are followed up 
with a layer of rubber insulation and tion braided 
with cotton. Th^n twjb of these typo conductos are 
twisted tc got her. Fig. 6.4 c 

The TJ^ .S* fltxiblu wires caisists of Vo or more 
inailatud cjnfluctcms twisted together as in tie case 
of twin twisted flexible wire. The open space In- 
bt-tween the twisted c^'ntUctors is fillod-up with 
cotton or ;3ute thr^^ads so ■’s to form a round assembly* 
Over Lhis assembly is jr'ovlded a ^hose cotton braid, 
and then a final layer or high gTrade tough rubber. 

See Pig 6.4 d* 
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VI Its s T.ncl nxci usofl in concialu^ wiring systcin* 

In this type uf wir.^, ceir'uctor is insalatv.'r' with FVC 
insul:ition. oinco PVC is harrier than rubhur as such 
th„-so f’c n- t r-quiiDe c -ttrn tappin-' anr' brai<5in-' ovor 
PVC insulation f :.T n'jchanic anfl m-isturu protection* 
CABLES 

Tht. power froalh- gonor''ting stations can be 
tJEansmitt. c' -ithnr by ov. rhesad lin- s or by cables 
placed undcjTground. The cables aj Q usually classified 
acc'-rding to 1hu voltage for which they are manufactured* 
(1) L.T.C* Clow tension cables) upto 1000 volts. 

(ii) H.T. (high tension cables) upto 11,000 volts. 

(iii) 3.T.G. (sup. r tension cables) from 22,000 volts 

to 33,000 volts. 

(It) Extra high tension cables from 33,000 volts to 
66,000 volts. 

(v) Oil filled and pressure and @ls pressure cables 
from 66,000 volts to 1,32,000 volts. 

GENERAL GONgERUCITQW 

(a) Core ! All cabl.;iS havo on- central core, or .a 
number of cores, of strainded coppuT conductors having 
highest conductivity. In guncral, there are one, two , 
throe or f ur cores. 

(b) Insulation; The different insulations used to 
insulate the c.nductors are paper, varnished cambric 
and vulcanized bitumen for low voltage. Mostly 
inpregnatv d paper is used which is an excellt-nt 
Insulating matrjial. For low voltage cable s, p«,troluum 
jolly is applied between the layers of th© cambric 

tape which prevents damage’ to the ting' tapo due 

to friction when the cabl3s-a,rb ha'nd!l.ed» . 

Cn) Metallic shaath: Tt is proyiddd bVor the' inaulfiCti^^ 
so as to prevent tho-^atry of moisture into the 
in.sulating cia,t>> ‘ ' ' 
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(<^') c nsists of papt.r tapo con.pounc'orl 

witn a tJbrjas na'cioiial" Tho purpose of bccltUn;^ :.s 

to piotv'Ci. til in-tariljc sheath from mochon.ical injury, 
(d) is provldoc^ tr, av-id mochanical 

injury '-o t, h cable and c nsists of one or two layers 
£ .y-,lv-riis-.':f' au-'cl wires or two Inyarc of st-jsl tape, 
(f) vine ; - Over and aba ?-g armour in:?, fibrous 
ma to rial is a^ain providad which is similar to that 
of bed.f^irus but is callod as serving. 

Tvnes of 3--Phasc Gables . 

(a) Belto d cabU <-: s . 


Fig.6.5 rdprGSents tha S-cora belted cables in 
which case each of -ftio conductor is insulated from Ite 
other v/ith imprognattd paper. Surrounding the throe 
conductors is a^ain provided with a belt of piper md 
intorsticos butwovn them is filled with insulated 
matoiial. 


(b) H-tvPc; c-abl- s . This cable has no btlt 
Insulation, liut each the conducters is insulated 
with paper to th<i. do aired thickness etnd over this 
is provided a layer of metallised pnpor perforated 
to facilitate thu process of impregnation. The 
fibrous material in thi: cvintor and along the filler 
spaces gives the r ..und shape to the cable. Over 
this C'.mtiS tho copp.-r wovjn tapi so that the lead 
shriith, tho binder cf tho metallized foil,j| , '>■ 
all at eaith ptcntial. The layers of braiding, 
armouring and serving are provided as,in the 
prtvlous case. Seo Fig.6,6 


Cable ; Ciinae Fig. 6.7) 

In this case the indiv^ij^a^'^e^n-f^ntpra are^--f 

with 
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mstailic sheath after which thty aro lairi up and 
arm-uxt d. 

aich a cable is a combination of H-Typo and o.L . 
typo cabins in /hich case each ccrfuctor ig insulated ' 
sh^-athcd wiVn raaLil]1.ZGd paper and is then l.ad 
sh'wath d. iihreo coi’os arc then laid up and 

provided with fillt-T, braided, armesured and finally 

feftirvod • 

CiU^SriQNFOE EV/\LUA,TTQN 

!• h’hat is th^- difforence between wire and cable? 

2, l^rhat are the vari-us conducting materials used 
in cable? 

3, -vhat a,rG the essential properties, which 
insulations used in cable must have? 

4, What are the Insulating materials those are used 
in cable s? 

5, Name the various typos of vdres and cables 
usually employed in Internal wiring of 
building? 

6* ;hy multi-strand conductors are preferred to 
the singlo solid cenductors? 

7. How tliQ sizo of tio wire specified? 

8. fhat do yu understand by voltage grading of cable? 

9« How the cables are specifiod*^ 

E-Qfer encfts ; 

\ 

!• ‘1 Hand BOuk of Elect, B.ngg. by SJ*.. Bhatia. 

2. j^octrical lirlng, isstimating and costing by 
6*L • Uppal. 


j 

f 




t 


Fig.S .2 



‘THOUGH RUBBER SHEATHED (TPS. 
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RUBBER CODUCTOF 




Fig. 6.4b 



rwiN TWISTED COTTON BRAIDED FLEXIBLE WIRE 

Fi g.6.4c 



TWIN FLEXIBLE WIRE 


Fig.6.4iS 


v>-4- 
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JUTE OR HESSIAN 
, -AT THE TOP 



BELTED TYPE- CABLE 


Fig 6.5 





Fig, 6.6 




ORE) 








Fig.6.8 
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3. 


B;CT|J! of bXPL.EIMiiiNr/PBAGTIGAL 

stur'y of fliffcx .nt typos of insulators. 

SPECIFIG OBJLCTIVj;,i3 

To acquaint the lin.aan vith th^. (^ifferont types of 
insulators aru^ t h^.ir use in ov xhoarl linos. 


ITffRQTOGTCEY I^OBHATION BELATED THECBY 
(a) intror’uctoxv inf orointion - 

Differ jnt typos of insulators arc usefl in cserhead 
line for supporting tho c-^ductors, so that conductors 
are Insulated, (electrically) from other mtttallic parts 
of lino. 


HFLATj,D THEOBg 

Different type of insulators are available 
for use on different voltages. The materials used 
for insulators are either porcelain or glass. 

The difforont typos of inslators are as undor:- 
1'. Pin typo 

2, Suspension typo 

3« bhaclsl'J insulator 

4* Strain insulators 

5. ESigg - insulator 

6. Post insulators (used fur supporting bus bars) 


Pin typo insulators arc used up to 33 KV lino and 


each unit of pin type is dGsl, 3 nod f or H KV • fov 
voltages above 33 KV, suspension type insulatcffs are 


used, fioch disc of suspension type of ^ 

of 11 KV. Shackle Insulators are used, in ; 

for dead ends and turning points for supporting , 


conductors. Sgg ' insulators ^re a$e^:.^S;siW;.vrire 
to avoid leakage of current 

, . HjjBlW'tlii'.fti! 

The 

points in 


j', j'. 'JS 
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p.dlPMI:.NT AN D M ATii!BI.UiS; 

mt&emt 1^yp6l:td^^Inslaateal^c^v \ (fig.7.1 tt. 7*5) 
vUl^mONSFOB 

1. -'hat arj f^5ifurbnt types of use^ f :<r 

iiakinij .’nsula':. .rs? 


3. Name the vari-.us typts of insulates? 

4. -Jh^re strain insulators are used? 

5# Upto what maximum voltage, pin type insulates 
are used? 

6. ’'hen do we use'egg insulatcrs? 

'T; ’• -What "is.,the -voltagij.pf each disc of suspension 
in sulat or ? ' 

8. fhy the use of pin typo insulato: s is not 
rucoacfcndGd beyond 33 KV? 

Eofe r^ncci- 

4 Hand- Bulk of Electrical ^ngg. by a.Ij. Bhatla. 
2* Eloctfical Power by J^B* Gupta 
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ylAuL S"r.EI. HEAD - 
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1 1? '.: UVA'di S‘' • '■•- 

iV(u I Au* JA,uv) 

2. FOR WOOD CROSS ARM INSTEAD 
OF SPRING WASHER, USE TWO 
SQUARE"WASHERS 50X50X5mm 
ONE ON TOP AND THE OTHER AT 
BOTTOM 


ALL DIMENSIONS IN mm 
UNLESS OTHERWISE INDICATED 


!IKV INSULATORS & FITTING 

I 

INSUtATOR PIN ; 

SCALE = 1/2 FULL SIZ E ■ 

, - . t , I - I ' ' '-"-'l.'-s ' ■ 


Fig.7-!’ 


*,i 






fn* tJ *" AT. ’ ^ 
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NOTES 

1. THE UPPER GROOVE OF THE PIN 
INSULATORS SHOULD BE SLIGHTLY 
SLANTING SO THAT THE POSSIBILITY 
OF DAMAGE TO THE CONDUCTOR 
ON THE SHARP EDGES IS 
AVOIDED 

I 

2 THE ENCLOSED DIMENSIONS ARE 
MANDATORY. OTHER DIMENSIONS 

and the profile are given 

FOR GUIDANCE 


ALL DIMENSIONS IN tnm 
UNLESS OTHERWISE INDICATED 

4I5/240V INSULATORS af 
FITTINOS 

PIN insulator 


Fig7'2 





BJLL OF MATERIAL 


1 

^LT-NUT-16 0X145— 1 


SPRING WASHER — — 1 


CROSS-ARMSTRAPS — 

2 

d 

■V* 

washer - 

2 


Wter pin- 

2 

16 

t— 

£iSC INSULATOR-1 


CLEVIS ENDED CLAMP WITH 

aluminium liner --- 

1 


n 


ALL Dimensions w rv» 

UNLESS OtHERWfSE rNDtC^TEg^ 




R 


IIKV INSULATORS ^ PTTTtWOS 
CLEVIS AND TOMOUE TYPE 
STRAIN INSULATOR SET 


St-'^LE 


■ NT?- 














-<100 


Fig. 7 


'^ig7, 



r-n 



NOTE, THE ENCLOSED DIMENSIONS 
ARE MANDATORY. OTHER 
DIMENSIONS AND THE PROFILE 
ARE GIVEN FOR GUIDANCE 





all oimewsi(1ns.iii mM. ■ 

415/240 VOLTS 
SHACKL't ■ IN^ATORS 


1 


■ “SCALE 






-C 


II '5 / J 

'' j v ..‘s .1 ' ™. 
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O F ^ Jil ML NT AGTT C ■4L 

pr'.ctlc', rf r Luntin^ ^iff^ont typos of irisulatfT s 
i»n 0/H lines. 

.t?Pi:.plFIG OB,IE;GTIVjj; 

To acqulTu skill to miunt riff forint types uf in salat-”S 
un 0/H lint,s« 

imODUCTORY IIFQI.MATEQN AMD RELATiiJ) THEO RY 

Tho main function of ibt insulator is to insulate 

the ol^-ctrical cenifuctor from pule and other metallic 

parts of Ihe ovt-rhead lines and to support the cunduotor. 

i/^^rious typos of insulators are used for different 

voltag. s as per I ,S.I. Code I S:1445-1966. 

To mount Pin type I.,sulators on 0/H Lin o.s 

EOHIPME Wr AND MATiiiBl AL; 

(i) polos duly fitted with cross-arm 

(ii) Pin type insulatoos 

(iii) Spanner set 

(iv) Ladder 

(v) Line Hope 

( vi) ety, h^lt 
PBOGEIiUK E 

(i) K-ep all tht necessary materials and tools lieat 
the pole, on which the pin insulata?J,s are to "he , y 
mounted* 

(ii) Glimh on 1hQ pole with the help of th^ ladder 
to Ihe hiiht of 3fc*arm, and use saf,holit# 

(ill) Take out the pins from the In-silatO't s^nd pUt ' ; v 

Ci\2f) 





1. pT^lus (july flttdfl with cross anas 
ii . uhacklt- typu insulators 
ii'i. U-clainp with two ra,s* hults. 
or 

T ro straps with two n.s. holts, 
iv. opann^-ii' sut 
V. Lacif^or 
Vi . safety b. Its ■ 
vii. Lino rope:. 

5. OGEDUBB 

i. Kjep all 1hG nc’-cossary materials anci tools near 
thu pclos on -rhlch tht shackle Insulators are to 
bti flttoc^. 

ii. Climb on thy pole with tho help of the ladt’er to 
the hoi-^ht of cross arms. Use safety bult. 

iii. Flx thy insulators yn Ih^ pole as shown in fig.8*2* 
C. To mount suspension typo insulators on lln'^-**! 


ill) 


Pules riuly fitter’ with cress-a^ms 

uuspuasicn typo (Disc typ«.) inailatcrs complete 

with fittings. 

Spanner Sot (Optn_tnaea) 

Ladr^yr of proper height 
Line rope, 

K^ep all lhG necessary materials and tools neat tbs 
poles on which the insulators ate required tp ■ 
be fitted. 







H 
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6 . 


?• 


in t hv; clavis of "ttio othur if the insnlat. rs 
nre of ton-'iut cL.vis typo, a.i^o tho Vll *f 
cnc insLilg.tor into ihe scckot of next Insul-^itor 
frc.ni “th-j si(^o^ if ihd insulators arc of ball ant^ 
socket system by slipping of cott«r pin from tie 
back of s.-ckot* 

iv . In c-=iSG of very long span use Wo or more string 
asseinblios in p-irallel as. per the roqulrfcment. 

V* Fig. 8*3 shews a c>isc insulator string assuioly, 

PRbG-iUTTOHS 


1. Do not weTk witheut safety belt. 

ii. C-rry the correct typo of sganner sot. 

iii. To raise & lower thu ciaterialj tools etc*, use 
lino rope extunsively, 

iv. Ladf^er should be held properly against tx) pole. 
QtJESTlONSFOR SVALbATLQN 


!• How line r^po is operated ? 

11. ‘'/hy the use of a safety belt is a must while 
forking on the polo, 

i ' i 

111- v/hy more than one strings are used in some 
Cases ? 

Iv, Hoirf the locking of ballet socket type , 

insulator is dona ? 

V. Out of the tonguud & clevis type alrid liall ^ 
oocktit type insulators, which arc mote^ . 

convenient to use and why ? 


vl. v/hy the pins of pin insulators aife ga^vatd^M’ 
vll* How will you dislagulsh the. 

of shackle Insulators ‘i'vvLv'/'' 







STRAPS 

dX40 


SPRING VyASHER 


IS 0 HOLE 


i STRAP 6X40 

SPRING WASHER 
3 THICK 


bill of material 


RT RAP TYPE FtTTING _ 

Tl'sTRAP^J.Oi^l--■>- 

_ 

3 ' SPRINGJVASHER-SJHICK— 

"4 -HEXASONAniiil 


HEXAOONMJjHI 


415/240 V INSUWATORS ft 

HARDWARCFWm 
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1 . 


2. 


3. 


4. 


Ml. m /PB A 2 TI n AT. 

BinrTins of c onfluctors • 
iapbCIFlC OBJiiiGTIVi-. 

To acquii'o th skill of^ binding thi. conductors 
with insulators . 

I_ipr..ODUGTCFtY I iF CT.H ;IL ON AND RKT■'^T.^'0 THEQBY 

To sticuro th^ conductors with insulator so ihat 
it is not fllsturbfcd frcn its position duu to pulling 
of C'.nductnrs ox natural calamities like starnsj wind, 
rains, utc., binding of conductors with Ihe insulators 
is ossontlal. 

Now a days all aluminium conduetcrs (iAC) and 
Aluminium C nductors stool E oinf orced (AGS?) Conductors 
axa used as lino conductors. 

EjILAT.:.D THii.(I.Y 

, aluminium cunductors neod re inf ore on ent at all 
points of support and dead ends tp prevent; 
C'-nductor broakago by fatigue and vibration. 

Tho rolnforcemunt is provided by using annealed 
aluminium tapcis or wires. The aluminiuia tapes 
are generally used for short spans, in urban- 
and rural distribution. 
j^^jUIPMFNC A ND 


i. 

Insulators 

ii. 

Conductors 

iii. 

Ladder 

iv. 

onfety Btlt 

V. 

Line rope 

vi. 

Cutting pH or 




vii. Blndlag wlra-'.Can^ 

t I ^ jgii 

viii. Binding 


■j' ■; . , f".',. 

' , » ' S' 

* '* 's,' * ' K ■ 

' V “ 

' r ’ j ♦«'. T*1 

Ik*'. .1 \ I*' 

■* ' ‘ J'" I,'*-* sf 
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5. SLQCiiPUTL^. 

vg t h P^ i-i n ai 1 n tnr . 

i* Mni'k; I’ll r„lntv:i'^ l<.ii’th of thij c n^^ctor Tid 
'j^ Lxr’ ‘A-i. \ inri in ’ tip o . 

ii. ind th. ^■jlnr'ini wir.. on -1th. r slc^c from the 
cotisj-r of Iho re-litc:<^ It.n^th of tho ci'nf\ictor. 

ill. Pl-iCj tb' ctnrHictor in th.„ -'roev. of the 
pin-insulatur. 

iv. Take aroind the binding wire of ona and tightly 
on the side groove of tho insulator In the dock- 
wise direction and finish tho biflaigg wiro on the 
same side by winding It on the conductor. 

V. Hop oat step N-.4 exactly for the other ond of 

tha binding wire giving a clock-wiso turn on the 
side groovo’and finish off tho binding on the 

opposite ond of tho conductor. flg.No:9.1) 

/•. . ■ . . ■ ,c,l 

B. Binding of conductor with shackfce insilator 

i. Take tho cJ-nductor ii«t ugh the shackle^lnsulator 
and pull it. 

ii • Make the loop of the c nductor ar und tho shackls 
groove. 

ill. -vlnd the binding wire ar.4incl tho lapped ends 
as shu-^ in Fi2»9»2 

C. Clamping of cunductur with susputtslcai. typ#: 

^ Insulato r '' 

1* Attach tho clamp to tho lowost disc 
■ typ« insulator using tio pin. 

11. Insert the c-nductor in tho groove of the 
damp. ■ ' 

ill. Tighten Iho nuts-.ccf 

' - » . ' .S'" " -s-’J 


V , ' 'i I-.'i i'. 
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6* T^'bCAUTIONS 

i, ”incl ths binding wire closely and tightly ♦ 

ii, ,dnd tht binding wire in the direction of 
str^^ding of conductor. 

iii. Binding wire should be of tho saniv material 
as t hat of conductor. 

iv, position the conduct'^r in Ihu ingalator groove 

I 

ctiroctly b'forc binding/clamping. 

\ 

V. Use safety measures while wirking. 

» 

7. 01IBan0H?0B EYALUMIOH 

I 

!• is 1he binding of conductors with the 
insulator nocesssu^y? 

ii. ’'hy is the same material used for tho bliidlng 
wire asw 3 ll as conductor? 
iii» "I'hat is the difference in tho three meth'iis 

I 

of binding/clamping of conductors with 
insulators? 

iv. ‘'ihat are the normal sizus of binding wire? 

V. './hy Is it necessary to ketsp the same tdirection 
of winding of binding wire as that of the 
stranding of conductor? 

1* •\ «ng 5 . by Bhatl^' 





2 COPPER STIRRUPS 
M>45 W.SJI&/4 LORO BEFORE BENDING 
AND TO BE BENT TO A M 



STIRRUP BINDING 
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l:;XPjSlM_EMypb_^CTIC AL N, .10 


1 . 


2 . 


3. 


TITLiii OF LZ^iI.TKE NI/PB >mTn U. NO. 

Insp'-ction of lincSjtr^icin^S of clicuit by 
visual observation nnc’ visual fault finciing. 
dPEGIFIG OBJEOTIVti: 

To acejuaint a liri.nan .jith the purnoso anc 
scho''"ul.'S of inspection of linos and visual fault 
finding- 


INTBODUCTORY I IFQF>MATIQN ANb HRT.AT.-.n TTTCffiY . 

1* Inspection signifies a visual chick and tracing 
of lines with.ut physically dlsassenbling the 
lines while in sarvice. Periodical ing)ectlon 
of lines while in operation provides a chock 
on their cinductors, reveals the fault and defects 
which nay have developed while in operation and 
make it possilS-c'^to take tincjly action. 

2. ill the electric lines are -Inspected before any 
maintenance work is carried on them. The 
inspt, ction of linos is carried asf cllows;- 

(a) ^mor^enev Insectlon ;- 7hen over cvwrhead 
line trips on a sustained fault, it should bo 
inspected to find cut the nature of'tee fault 
such as snapping of c-'nductoBs, tree branches 

t nching the line, conductor failllng on 3£:*-a9fja 
etc, Ths-' inprovecent with avkw to av^id rebeontaaic 
of such fault in future should be !^rang,ed ejstd 
carriod cut scon after. > 

(b) PRE^ONaPON INg>BCTlM 


This inspection is carried .ait every yusap 
before the month of June' 6y ililQ st'aff. Thi* 
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7, 


ill) B. al Tt so fc.-t no p,rt of too bt^y o.mos m 
Ci.ntcct with live,' wire* 

iv^ If tripping off U,B Is neocssary net toko 
risk to wiJTk on live- lins., 

Do Hut t'-uch a i)rokun clown live conf^uctor^ till 
y-u arc assurcc! that it is dm. 


'^i) incase a broken liv. o...nrtaetor is floteotoe lying 
to grainfl, or In water or tanging in air, take 
nwCbSsary action to avoid accident to senoral 
public out of ignoran&G. 


I) ’/hiy tta Inspection of line is necessary?. 

II) 'hat is prusorihod schetalo for lineman for 
Periodic InspQction of lines? 

lli) '--'hy is it n.coss.ary to inspect lino before or aftej 
monsoon season and winter season? 

'hat conditions may load to arrange fir inmedlato 
tripping off lines? 


v) “fhat immediate steps will you take if broken 

live conductor is detected lying ontto ff'Jind? 
B G ^ f , Ciyens ; 

1. I Eanfl Bock of SItectrical kogg. by 
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jjo.n 

'l ^TLL CF ;:!,',.Pajini: '.'.3NT/ F ACIJ -CAL 

Frp.ct.jcj in rrc’nring sinflo ‘r-'rln's s'l-’v! l-yjut 
of :V(:;rlinos (transmission Lines). 


2. fciPJGIFIG OBJJlGTIV i;: 

To acquli*^ thi. skill in drawing of S.H, Lin. s. 

3. IimODUGTOBY UFOBHAHON AM) BELlTnD THfe&Y 

I linomnn has tovea^kfbr constnjction and maintonance 
of O.H. Linos, honce ho must h^vo the ability to 
skotoh and road tho drawing of^these lines. 

From voltage point of view the various linos arc 
CcLassified as - 

Medium Voltage 440/230 V 

High Voltage 3.3 KV to 33 tV 

Sxtra High -ibove 33 KV 

The lines hive varinis components as polos and . 
towers, Cross arms, insulator s, conductors and otht^r 
accessories like binding wire, binding tape, P.G. 
clamp, joining and repair sleeves, arching horn, 
armour rods and ferrule, damper, tension and 
suspension clamps, anticlitnbing devices, stays, guat^dii^g 


etc.' 

The layout of tie lines must include’ all t-he^- ■; 
components. 


5 . 


SODIPMEWT ■ A ND M AT^ 

1) Pencil and Bubber 
• 11) Drawing sheet 
iii) Scale 
■ iv) Cocqpaas 




National Tn«fttut«ciEdu^o*(iV 

I ibr -vj & ^^vculiao:■ ’t' -a®,, a ■' 
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(iii) Havw practice of drawing laymt of gny 

cisisting actaal lino (L.T. lir^^ H.Tj;iiic 

and Linn) 

6, ^REG \UTI0Iif 

(1) -jhile preparing drawings of existing lints, 
all safety precautions should bo taken. 

(ii) .hilc proparing drawings, use standard 
electrical sytnbols.. 

7, QUEmQNoF(!i EVALUA^QN 

(1) "^hy a lineman is peqLij*^H)d to have the practice 
of preparing drawings of O.H» lines? 

(ii) Name various con|)onents of 0/H Unas. 

(ill) ,;hat are the various categories of the lliws 
on Ih; basis of voltage? 

(iv) ‘Jhat precautions will you take while.sketching 

the layuit of an existing live 1)/H line? 

, , 

Referenofi^! 

1. Iransmission and Distribution 

I-' s' 

by 

Rawly am’ Mittal . , 
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Drawing of plos showing thoir fittings# 

To acquaint lintnan with variois typos of polvs , 
ant? thoir fittings, usc(^ in ovurhoat^ lines. 
IMBODUGTCBY T ]!FQriMATTQ!I AND r<]i:T,'^Ti.p Ttfr^ntiV 
(a) I nf oraatl on * PlIcs ai e usc'-'' as suppert to ccirry 
overhead linos. Different typo of poles are 
used depending upon the voltage of tie O.H, linos. 


Oarhead linos are laid to transmit electricity 
from one place to another. To carry electricity 
up to 66 K.V. different typo of poles such as 
tubular p ole, P .C .C . pole, B #0 *G »r ole, ,rail 
girders, wooden poles, otc* are used. The 
choice of pole depends upon the length of span 
and voltage of electricity to bo transmitted* 
Normally, wooden polos ar© used in hilly areas 
only, where, tht-ru is abundance of wood snd it 
is very difficult to carry other poles from 
plains duo to difficulty in transportation. 
Tl^se days, B /3i0. polos are nownalV ^^sod 
in overhead lines due to their low cost. 




,1 • Pencil -and Bubbor . 

2f Drawing sh ot and Drawing board. 

3. Scale. 

^OCpiBE - 

it Study tte different types of poles and towers 

as in the attached drawing Nctl^^fl 



2 . 


Mnkc of all typ^ of pol^s. 

oas^HONFOR L.V'.LUlTION 

(i) "hyE.C.C. poles are prcferroc' to cthor tj^ipcs 
of polos? 

(li) 'hy vc/ 0 (^on polos aro gonorally uso^^ in 
hilly aioas? 

(ill) Name the various fittings of an 11 K.V » 
lino polo. 

(iv) On what factor, docs the length of pole to 
bo issed, depend? 

(v) Is thtro some minimum length of a polo to be 
used for transmitting a particular line voltage? 

Refer encos ; 

!• \ Hand bwok «f iiloctrlcal iJigg. 
by Sii Hhatia. 

2m Electrical Power by J.B, Q^ptSi 




-Sf- 



8s TOWERSC!) 



TUBULAR STEEL 
POLE FOR LT LINE 



double ORCUIT H KV 
'A' TYPE WOODEN POLE 


Fig. 121 








PtX 








1 '^ 1 



SINGLE CIRCUIT 33KV ' 'H* TYPE IIKV 

INTERMIDIATE RAIL POLE TERMINAL POLE 


9-01 
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POLES aTOWEF?S(3) 



SINGLE CIRCUIT, II KV 
CONCRETE POLE 


double aRCuiT, UK' 
CONCRETE POLE 


Fifl. 12'I 


0 01 






EgPg^IMENT/PRAGTTn m ,1 a 


TI...!EI£. OF EXPEBlMEWr/PBAHTT nAT. 

Dr'".wing Df towjrsi 

a^E'GiFlG OBJLr.nvy. 

Tc acquaint linemn with variJus ty^)es of towors 
anc* tlxir fittings usee’ Ih transtalssion lin^-s* 

I JvQDaGTa^Y I,.rFOR!ljk'II.Q^ Km EBLATM.D THTgfiE^'Y 
(n) I.jfiE'.Citi.MIlO]?; Stsdl towors are the lin*.; 

supports usQfl in transmission lints ' 66 KV 
and ahov e. 

(h) aKLATii.D THRQRy 

High Tension lines need to have a bigger 
gap -.between grxind and the line, and large 

spans and therefore require larger height than 

% • 

that of poles . £>inco a pole c.annot sustain the 

\ 

wind load coming on the line as such strorg er 
structure is reiplred hence the tower. 

The various typ«s of steel toveers which are 
available art singls circuit and d-uble circuit 
Th.- construction and holpht of steel towers 
depend upon the voltage and the lengt^h of 
span. 

EgUIPMEUT mj> MATEBm 
1. Pencil and Rubber. 

2* Drawing sheet and Drawing board¬ 
s' Scnle-. 

1. Study the different typos of l!cf^#3ii'the 

attached drawing Nd.13J. 

Makao: drawings of all types of- towers. 


2 





0 E /•'L U ATL 0 % 

(i) 'hat is ncant by slnjLs oirouit toror? 

(II) '■■hat Is meant by ^.ublo olroult tower? 

(III) -hat Is th. h-lght of I’oibic elrciiit 

t 

stcol tewGr fbr 220 K7 liHv)? 

(iv) Is thj^e any (’Iffercnc. In single olroult 
stool tower for 220 kV anr' 400 KV? 

(v) vhy Garth wire is run at t ho top of t.:w€r 

(vi) '-rhy bar bo wiro is wound ar aind towers? 

Pof 

ii Hand b^Lk of eloctrlcal j^ngg, 
by 

.L > Jihatia. 

2« Blectrical Power 


’oy 

Dr. 6 "L. Uppal • 





SINGLE CIRCUIT DOUBLE CIRCUl 

66 KV STEEL TOWER 66 KV STEEL TOW 


Fig. 131 





3- 


























T0WERS(4) 



SINGLE CjBCUlT 400 KV 
STEEL TOWER 


Fig-13-1 





1 . 
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M'S ^ ■ w jac EMmT/CT.tfflfr'i 
StUfiy 

01 PaQwl Board, 

Busbar an. ^bstaticn circuit. 

To acquaint - linomn with thv '-’rawin^s of 
P in>.l Boarr buib-r .n. substation circuit, 

liZERODUnTn^v 1,1 )1? BELATET) THRJiY 

1 lineman, has to wcrk in tk construction 
aintcnanca of substations ajid hence he must have 
,*bility to read the drawings' of ■substati:.ns etc. 

ThtPL- arc two types of substations, indoor 

substations and uut door Bubstations CS/S). Indoor 

S/S arc nurchlly located at load distribution contra 

and are constructed upto 13 l K.V. yoltage. The out . 

door S/s are made beyond li K 7 and are normally of 

33 KV, 66 KV, I 32 kv, 220 KV & 400 
*' \ * 
tiSmFMErTT AWn 

!• Pencil and Rubber 

. Drawing sheet and Drawing Board. 

3 • Scale, 

‘ EBOGEriORF. 

study the drawing N 0 J. 4 J. | 

2. Maks drawing of drawing Noa4,L'and other 
^S drawings available. 

« 

■QUESOION fob FVAT.TtA'iy nw 4 

(i) ‘‘hat are tit various ©lectrlcal’^syabnls-used 
in. drawings of a a/S ? 

(11) Vhat are-the typo of S/S ? 
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(ill) Glvu the voltage ratings of infloor a»3 

I utrioor ij/ 

(-v) h-^t is ii=ic"'l lo cat ion for an outrioor i^/s? 

(v) ■ hy in.’cor g/s are Iccatar' at load -’istrihutii 

c*. ntr c 


on 


h L.f^.r^ncqs ° 

1. \ Hand b-'Ok of filoctrlsal Engg, 

by S.L. Bhatia. 

2. fileotrioal Powur by Dr. si. Uppal. 





NOT£S- 

L EACH OF THE INCOMING AND OUTGOING IIKV PANELS SHOULD BE 
with a KWh' METER AND ANAMMETER FOR 

IN ADDITION, EACH INCOMING PANEL SHOULD HAVE A VOLTM^ER IN CASE 
there are no incoming panels, a voltmeter should be PROVIDED ON 

ONE OF outgoing PANELS ,- ---- 

2. ONLY ONE PT AND ONE POWER FACTOR \ SUB"STATION 

MASTER NEED BE PROVIDED AT EACH ' <50 - 

sub-station 


metering arrangment 


Fig. i4-l 
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VC? W 

MiEJiE_ia EMlMglg/PB.<r!TTf- (^ j 


Use of pullay bi^oka lifting tackles. 

■^ EglFlC QRmnfPTT^ 

To isnrn the use af pulley tleck anfl tackle 
for lifting cif poles etc. 

U PEoffcrnny LE caa ojf.iijD FET,AT,..n 

TO lay the oper head transmlsslcn Unas in remote 

as well as suburb areas, sophistloatea lifting 

maohlikis cannot be transrortefl to flie site, as such 

the lineman Is required tc know the use of sl^lo 

lifting machines like pulleys, pulley block and 
tackles. 

Pulleys and Pulley Block and Tackle alongwlth 
the rope are used for lifting purpose. Tl» efficiency 
of luUoy lifting systems are sufficiently high and 
la in the range of 8cn. The mechanical adrantago 
th-se lifting systmas can be Increased by Increasing 
the velocity ratio. The velocity ^tlo of the systes. 
o-n bo Increased by Increasing the numberof pulleys 
around which rope Is vouii. y^r this machine, the 
following relationship holds good. 

hfflclency x Velocity I,-tie =Meehanlc,l advantage 

^■■!UIPM£NT and 

(I) Tri-poci 

(II) Pulley Block and Tackle. 

(l^) Lifting liope. 

(iv) Blings 

(v) Polos to be liftoa. 

(1) Errect the 1ri..poci no*ar fee pit. 
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Cii) Brine tha bqco r^-e -a, 

base of ihe polo near t ho pit so 

■that it can br. slifipf^ in+n ^+ ^ , 

Ti. thor... t,,; 

^ w pullty blocJs anri tackle 

“'S puuihe 0 th..r .nd erf tho rcTc tteoighlho 
-II ,unoy on tho tripod and lift tho block aid 

*’““='^P*“t.o^i,ntaft.ooyoor«iotripoa 

the h..k Of mo block end tccklo into 
tko eya of (he tripod. 

('') Operate the mechanism and lower the lifting 
hcoc of tho pulley block. 

Cvi) Tie thg arcund the pole ^ t thn « 

PDj.e at the apprepriate 

Place and attach it to the lifting hook. • 

Operate the lifting mechanism slowly and keep 

on adjusting the position Of the polo from 

time to tlna. 

(vlii) Lower the b^Sur nf* . 

. 1^0 Pi-b md bring 

the polo to tho vertical nnes-if^ 

^•iTJicai position aiti secure 

Itl* 

(l:c) the lifting rope to free the pulley 

block and tackle from the eye of fee tri-ped. 

Cx) lower the Pulley Block and Tackle and dismantle 
the Tripod. 

EBBG..4m7nw^q 

(I) nso suitable Pulley block end tackle 
dopondlng upon the load to be lifted. 

(II) jsrrect 1he kl-pod pr cperly so feat equal load 
la shared by all legs . 

(lU) Use a strong rope to Uft *be pulley blodi 
and tackle. 

) Attach th»- sling to the pole above its coator 
of gravity, 

C») Do not perform the lifting of polos with Jerks. 




7 . 
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MJkiSi'l 0rr F (E Y ' LUATT n 

(1) ^'hat (’o ya un^arstanfl by nachnnloal a^vantax? 
(ii) Givo tho rolntionshlr of Mtohanioal 
vel-oity ntlo ■uifl efficiency. 

(ill) ..hat arc the Karlens sizes of pun, y n-,,, 
tPlCllQ, 

(ir) .-jhy is the mllin'’ ohnin ,.-p n 

*xuix..n^ enun uf th^ rullc^y blcck 

and tacHfl self-locking? 

(v) !hat is too disadvaatabe of jorkins during Uftinj? 


i^Grcji 


applied Mechanics by Gurbox iiingh 
AppliQ^i Mechanics &idhu Singh 
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APPENDIX - TTT 


Questionnaire for Collecting Opinion 
of Teacher's and Students 
on the 

In s true tional-cuni-prac Manual 

. n 

BASIC MATEEIALS AND SELAIED WORKSHOP 

for 

Lineman Vocation Class - ytt 

( Experimental a^ifc-|nn ^ 

19 8 If 



A 



DEPAEMNT OP VOCAHdNALIZATICJN' OF EDUCAUON ‘ 

National council op educational -rbseahch and, training • 

SRI, AUROEINDO MARG^NEW. DBLiCC-.^ 
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Djc’-r T.G.ch r/p 


^‘■■ppy plc-c ohiii M2.11L121X -i'C v'lir I 
wljh ’Jlh b.pj ib-’-w io u:ll h^p yc,ii tjr.DduCj jh. 
prj.cLdc.a vorlct. pr.-bcnb.O. in oh. yyll^bi j.ria o.. ijw.iii 
r quix'.J. o;np lo nok^t; bhr ;U,vh vjoj:.ji.,nal ..xp.i-- 3,... 

.nit, r*>?>nu J. G „ii±» 3?i.i£j 01 uh. ijyj. 3 .a.bi Vico. 

Glac off t” wh • 7 C.-J.U,. j? H-(.iyn.nn uiti'. i.iciuJ.,*,; Hont 

of nh.. ii, oroG-n, ^.coiviiii&s bj p.rf .m, i by g L 1*1 liiti* 
Thifi ib an -:xp'riixnuu-a .liuion wi‘&h a^iple scop ftirth,;.r 
ii.iprov'.u.-n« li’r’wUgh i'; dbnck frou you« a;.Iici« y^ur 
Gcliiv^ Coop.•.ration f^v oh 3 X^rovc.u.no cf ‘oh- i'lannnj.* 


/ifb r havuiti' u.ti.i’'. '53Ilia Manual for a y.ar cr uoru, 
kill ly r.ad uh, app<.al,d qU^otiinaairi' car fully anC. 
down th. answ.i’u prc.cis.ly anJ. jxcatly to th ;->o.Jii3* Isu 
nay ubg addi-ional shores of paper, 'if eh. t,pac- previd.,! 
is insafficivuo* Th, qu;.saijnnair^ uay b., nailed ab -oho 
following addruSbs 


\ 


Shri SLiCHOHDANjiMli IU2 
iTo^raoLio C.-.-oidinaiior 

D.,par’iii..one cf Vooaiii.nalizatii.-n ,‘f Ecucaoi n 
Na.ji.nal Council of Educaei-nal 
R ‘3 arch and Xroining 
.3 r i .ti. Ur' b indMarg 
Wt.w D^'ihi-llOOie, 




- 76 


lNJaXR0p'rlGI^^M-PIUGTlC.iIi Uil'id^L ON__ 

iV. Nj-U' of th;. T^ach.r 

(in bloQ^ looi.rrt)__ 


B. 


Hcua„’ & Postal iddr.-Sf 
of the fne-i’on&i.n 


C* i* Qiialif jcatio n _ 

ii»- TaachiJig E:q)erl=nc- 

iii* Ppofossirnal or 
' FiaLd -ri ^nc c ^_ 


!• Do tho acciviti^s covr;r.d in fche Manual daVv.lop 
vocaoional 3 :q):>riiiy: in lih.' studoU-Gs? 

lES/MJ 

2. Ldat.'ohe acGivitfcs includ -'d in th? Mannual which 
do nob, figurs in bh,. syllabus* 


3* list thr acoiviifiofa' ^elud’d in th. Kanual which 
do no Vi figiir:^ in oh: ayllabus, but aro 
vocati-.nally SnporGant* 


4* List tho activiticG pt sctlbj4 in tho ojllbbua 
but not ccfv-^r.4 in thi.. Kahhal* 





5* Liyo «h voc^-'-ui nally iuporuun- j/3uiviii s which 
n iwh. r includ.d in ^h. i>w. uol aor pr icrib,d 
in oh:-' uyllahUD* 


6. a) Do:t3 oh. r.:l-vaao infgiv^n unci.r ^v.>ry 
aciivi'iiy unii: furnish enough ‘oh.:or..tic^ back¬ 
ground of th: acoivi-oy? 


b) If not, lies oho activity units vrhors relevant 
infomaoion najds furth r modification. 

LQ7^.kin Type of ■nodiCicatlon .ncodad 


■7- a) Doos the relevant Jnfoimaoi-.n contain any factual 
errors or Inaocuracies? 


res/^o 


b) If yiC; give the dooaila 




Sra’.VJftqcgittflfig 
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8* Did yju nojic 


Whicl. noo ^ »>>„ 

If y.u, ih_ii giy " .jIj “fotu-iunl 


tunLul 



S:^pr.,'.,;l.n/fe as ac. 


WouIlI b., i.iorc 


9 » APj iiiatrUoiii.aal obi 

“ctivioy unit lutio^r Vnof *= ’ 

^^tinnui, or“ gul’oS! 


Activity Unit 


^”a=i-nal/iirol87ai 

gaaur. nb<.;.<j;^Y^ 


/ 


4 


outosj^ss in th^; pupil? ^ 4 ^ o^ohwiomai ; 

oiiticoEj,ig ncnsisn^d^iij naoual^^hllk^ tihc -bohaTioui^ 
difficuli; to achiv 

jpugh a pcrtidujAr activity Unlfi? 


feCtlvifiv Trn;i-^/ 


aabaviauip^ i 


*» » 


1 
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11* Ib th' prcic.'clur ’ foi- acJLvj-iy uniuy vr^ll ^ oU:iiuj^l2 
If a^o poiiio ouy :h^ cliac'? p^i.iici s i onj ’i/itih /..ur -vu 
JDa^rv .aibiia or bUr2,;._ioiOLij, 


jtcGivlcy Uuio 


Diiicr,parley 


Oba , irvaox^n/ 
S'J .rL< 


12 . Did you. notice ^ny inaccuraci b/discrwpancieB in the 
diagronen illuaGracing activniy iinma? If y«sS, point 
uhon outt 

Illuatration No# Dasorzpnncy/ 

^ jtnaccui^cy 


IS. Your OT-;:n!»ll opiniou ahouii tho I’Icn unl which EU|r bo 
uocfhl in thj effeiciiiv 3 irororv-fcoani of JibaJanmol.* 
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iHiraiJcriOi'SkL-CLi'C-pru.cria*^ ]^1 ';ii*l oi; 


of oh pUjil 
(in block 1^ 


•■ • VM> 'W.J W , 


Di noLij 3.11L u'4.1dr o. o£ 

-•h. bcho -l/G.ll __ 
0 > Cl ■.^». 

D, M.-dion of inaorucoion 


1* Enliat bh? porbi^na cf th- kanual which you founcl 
difficult to und^rsoand and c;iv6 rsosons. 


.icoivit/ Unin Poroijn of th^ Tjcb 



/ 


Difficulty 

japericDc^ 


S« MeUoihn the plac -a whore you found tho language 
to be difficultt 


Pag;: No. 


iictivioy Unit 


Difficulty 
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i- iUj '.j.'i jh. .r_...*a.cny 

2.ri unc. i.’'j ..lip oli 


uhich 




n..i lulp 






4* Gan you conduct; TUhr acuiviuy uuxoti yourself with 
th® help of this jaanual? 


XoaAo 

If uo&, poinii out thj' poraions of accivioy up I t s 
which further oXabora-ijn or explantlon, 

&P-SjiV P>»rtfion3 to bo elaboratad 


&• Was thooroticoL inforaa.Ln giv;n in the MonunJL 
useful to you in tho oxatiiua^i^n? 


6, Do you knew th^ soiantifir; reasons behind oteps that 
you in uhj conduct 'j<f differ^nS activity unitsy 

l4x/Ko 

7. lour ovenroll opinion about tha JiiEnual^i' 





